Inhibition of intimal hyperplasia by the tetracycline derived mmp inhibitor doxycycline in vein graft disease in vitro and in vivo.
Intimal hyperplasia, characterised by smooth muscle cell migration and proliferation, requires extracellular matrix degradation which is mediated by matrix metalloproteinases (MMPs). In this study, the effect of tetracycline derived doxycycline, a specific MMP inhibitor of both activity and synthesis, on intimal hyperplasia in vitro and in vivo was assessed. Segments of human saphenous veins were cultured for 4 weeks in absence or presence of doxycycline (10microg/ml) (n=6). A 81% inhibition in intimal hyperplasia was observed in the doxycycline treated segments compared to controls. To assess the effect of doxycycline on intimal hyperplasia in vivo, perivascular cuffs were placed around femoral arteries in mice with or without doxycycline in the drinking water (3 mg/ml). In this in vivo model for intimal hyperplasia doxycycline significantly reduced (68%, n=6) intimal hyperplasia when compared to controls. In addition the effect of doxycycline on vein graft thickening was assessed in a murine venous interposition model. In this in vivo model vein graft thickening was reduced by 35 % in the doxycycline treated mice (3 mg/ml in drinking water). Furthermore, a reduction in vascular MMP expression was observed in these mice. Treatment with tetracycline derived doxycycline results in significant inhibition of intimal hyperplasia in vitro and in vivo and may be an effective strategy to prevent post interventional restenosis and vein graft disease.